Characterization of several amino acid transports and glutamine metabolism in MOLT4 human T4 leukemia cells.
The transport system responsible for glutamine, alanine and glutamate in MOLT4 human T4 leukemia cell line were characterized. Kinetic studies of sodium-dependent glutamine and alanine transport exhibited a single saturable high-affinity carrier with a Michaelis constant of 152 +/- 26 microm and 203 +/- 36 microm and a maximal transport velocity of 960 +/- 165 and 1096 +/- 208 nmol/10(9)cells/min, respectively. Glutamate uptake was less than one-tenth of glutamine and alanine, and linearly increased with glutamate concentration which was mediated by diffusion. 4-acetamido-4'-isothiocyanatostilbene-2,2'-disulfonic acid (SITS), known as anion channel blockers, inhibited the sodium-dependent glutamine and alanine transport by 40% at 10 microm. Cellular contents of these amino acids in MOLT4 cells revealed glutamate to be the highest among them despite low glutamate influx. A glutamine metabolism study using whole cells indicated this high conversion rate from glutamine to glutamate, but no conversion to another amino acid. Based on these results, the high glutamate concentration in MOLT4 was speculated to be synthesized from transported glutamine by active glutaminase.